Population pharmacokinetic analysis and dosing regimen optimization of aprotinin in neonates and young infants undergoing cardiopulmonary bypass.
The objective of this study was to determine an optimal dosing regimen for maintaining the therapeutic target range of aprotinin in neonates and young infants during cardiopulmonary bypass (CPB). A total of 27 patients scheduled for open heart surgery were enrolled. Aprotinin was administered a 25 000 KIU (kallikrein inhibition unit)/kg bolus before operation, a 35 000 KIU/kg for CPB circuit priming, and a 12 500 KIU/kg/hour continuous infusion intra- and immediate postoperative period. Blood samples were obtained at 12 time points per patient. Population pharmacokinetic modeling and Monte-Carlo simulations were used to optimize the aprotinin dosing regimen. No mortality or aprotinin-related complication was encountered. A CPB adjusted 2-compartment model best fit the data. Clearance was 687 mL/hour during CPB and 350 mL/hour pre- and post-CPB, and corresponding volumes of distribution were 1577 mL and 1352 mL, respectively. The simulations conducted showed that more than twice the dose administered in this study is required to maintain the target concentration of aprotinin. The pharmacokinetics of aprotinin appears to be affected more sensitively by CPB in neonates and young infants than in adults. Therefore, dosage adjustment considering these pharmacokinetic differences and the influence of CPB is needed in neonates and young infants.